Background: Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The chronic hyperglycemia of diabetes is associated with long-term damage, dysfunction and failure of various organs. Diabetic Nephropathy (DN) is the leading cause of chronic kidney disease which ultimately progresses to end stage renal disease. Therefore, early diagnostic markers for predicting and monitoring the progression of DN are needed to enable the timely administration of the mostly appropriate protective treatments, we hypothesized that betatrophin may be a novel endocrine regulator involved in DN development.
Introduction
DIABETES mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The chronic hyperglycemia of diabetes is associated with long-term damage, dysfunction and failure of various organs, especially the eyes, kidneys, nerves, heart and blood vessels. Type 2 diabetes mellitus as a metabolic disorder has features such as dyslipidemia, insulin resistance and loss of mass and function of beta cells [1] .
Diabetic Nephropathy (DN) is the leading cause of chronic kidney disease which ultimately progresses to end stage renal disease. Therefore, early diagnostic markers for predicting and monitoring the progression of DN are needed to enable the timely administration of the mostly appropriate protective treatments. Furthermore, dysregulated lipid metabolism results in diabetic nephropathy development in patients with type 2 diabetes mellitus [2] .
Betatrophin is a newly characterized circulating hormone that is produced in tissues such as adipose tissue and liver and stimulates pancreatic beta-cell proliferation. Moreover, hepatic overexpression of betatrophin leads to increased beta-cell proliferation, islet size, insulin content, and improved glucose homeostasis [3] . It has been implicated in both glucose and lipid metabolism. Study of Serum Betatrophin Level as A Novel Endocrinal Regulator Involved studies reported that betatrophin was increased in T 2 DM patients, while other studies showed that circulating betatrophin level was reduced in T 2 DM patients [4] .
Aim:
The purpose of the present study is to examine circulating betatrophin level in patients with T 2 DM with or without diabetic nephropathy in comparison with healthy controls.
Subjects and Methods
This study was carried out on 40 patients with type 2 diabetes mellitus (20 T 2 DM without nephropathy, 20 T 2 DM with nephropathy) and 20 apparently healthy control subjects with age ranged from 20 to 63 years. The patients were selected from those admitted to Internal Medicine Department of Tanta University Hospital. The control subjects were selected from outpatient clinic of Internal Medicine Department. There was no significant difference between studied groups as regard the age (p>0.05), while there was significant difference between group II and group III as regard the duration of diabetes mellitus (p<0.05). There was no significant difference between studied groups as regard gender (p>0.05). As regard fasting blood glucose, HbA1 c there was significant increase in group III and group II comparedto group I and in group III compared to group II (p<0.05).
As regard post prandial blood glucose there was significant increase in group III and group II compared to group I (p<0.05), while there was no significant difference between group III compared to group II (p>0.05). As regard total cholesterol, serum triglycerides and LDL there was significant increase in group III and group II compared to group I and in group III compared to group II (p<0.05).
As regard HDL there was significant decrease in group III compared to group I and group II (p<0.05), while there was no significance difference between group I and group II (p>0.05). Significance = p<0.05. Non significance = p>0.05. There was significant positive correlation between betatrophin hormone and HbA1c, BMI, serum total cholesterol, serum triglycerides and LDL in group II (p<0.05), while negative correlation was found between betatrophin and HDL (p<0.05). There was no significant correlation between betatrophin and albumin/creatinine ratio (ACR) in group II (p>0.05).
There was significant positive correlation between betatrophin hormone and HbA1 c, BMI, serum total cholesterol, serum triglycerides and LDL in group II (p<0.05), while negative correlation was found between betatrophin and HDL (p<0.05). There was no significant correlation between betatrophin and albumin/creatinine ratio (ACR) in group II (p>0.05). 
Discussion
The present study showed that there was no significant difference as regard age and sex between the three studied groups. This is in accordance with Hassan Ghasemi et al., [5] who found that there was no significant difference in age and sex between T2DM without nephropathy and control group. On the other hand Chang-Chiang et al., [6] reported significant increase in age in T 2 DM with nephropathy in comparison with control group.
In the present study, there was significant difference between the two groups of diabetic patients as regard disease duration. This is in agreement with Chang-Chiang et al., who found that the mean value of disease duration show significant difference, and explained that the duration of disease represent risk factor for DN development and serum betatrophin level was significantly increased in the type 2 diabetic patients with more than five years duration of DM.
The results of the present study revealed that there was significant difference between the studied groups as regard BMI. This is in agreement with Chang Chiang et al., and this in disagreement with Hassan Ghasemi et al., who found that there was no significant difference in BMI between T 2 DM without nephropathy and control group.
Moreover, results of this work showed that there was significant difference in fasting blood glucose, post prandial blood glucose and HbA1c levels between the studied groups. This is in accordance with Chang-Chiang et al., Hassan Ghasemi et al., and Zhang and Abou-Samra [7] .
Hassan Ghasemi et al., explained the high levels of HbA1 c in T 2 DM with nephropathy group by the lack of glycemic control and the high HbA 1 c would lead to more renal damage and development of DN.
As regard serum creatinine and blood urea there was significant increase in diabetic nephropathy patients as compared with control subjects and T 2 DM patients without nephropathy, while there was no significance difference between healthy subjects and T 2 DM patients without nephropathy. This is in disagreement with Bamanikar et al., [8] who reported statistically significant increase in creatinine level in T 2 DM without nephropathy group compared to control group.
As regard the Albumin Creatinine Ratio (ACR), there was statistically significant increase in patients with diabetic nephropathy compared to T 2 DM without nephropathy and control group. This is in agreement with Chang-Chiang et al., who reported significance increase in ACR between T 2 DM with nephropathy compared to control group. Satchell and Tooke [9] explained mechanism of progression of albuminuria in diabetic nephrop-athy by the following pathological changes: Parallel changes occur in the glomerular filtration barrier with glomerular endothelial cell injury, with loss of glycocalyx and cell apoptosis. The glycocalyx is an aqueous extracellular layer that covers the glomerular capillary lumen side, and plays an important role in glomerular vascular function and permeability. Further thickening of the glomerular basement membrane and podocyte foot process effacement and loss of podocytes in the urine are other mechanisms that characterize the alteration of the permeability properties of the glomerular filtration barrier and disease progression. Podocyte detachment has been positively correlated with urinary albumin excretion and increasing podocyte detachment is associated with decreased permselectivity of the glomerulus and progressive albuminuria.
The results of the present study revealed that there was significant difference between the diseased groups and control group as regard serum total cholesterol. This is in agreement with Hassan Ghasemi et al., who suggested that, these results were based on the association of T 2 DM with an atherogenic lipid profile and the risk of cardiovascular disorders.
Opposite to this work, Chang-Chiang et al., reported that there was no statistically significant difference in serum total cholesterol between T 2 DM with nephropathy group and control group. They suggested that, this result may be related to duration of type 2 diabetes mellitus and medications received by diabetic patients.
As regard serum triglycerides, there was significant difference between the diseased groups and healthy group. This is in agreement with Chang-Chiang et al., who explained the increase in serum triglycerides in diabetic nephropathy group by dysregulated lipid metabolism results in diabetic nephropathy development in patients with type 2 diabetes mellitus. This may be due to accumulation of lipids in kidney which causes increased advanced glycation end-products, inflammatory cytokines, and reactive oxygen species resulted in endothelial dysfunction, glomerulosclerosis and tubulointerstitial injury in T 2 DM.
Additionally, in accordance with our results Agnieszka et al., [10] and Zhang et al., reported that serum triglycerides were also significantly higher in patients with T 2 DM without nephropathy than in the control group and they explained that high level of betatrophin in diabetic patients suppressed adipose triglyceride lipase activity and increased triglycerides accumulation in hepatocytes, adipocytes, and beta cells [10] .
In the present study there was significant decrease in HDL in diabetic nephropathy patients as compared with control group and T 2 DM without nephropathy group, while there was no significance difference between healthy subjects and T 2 DM patients without nephropathy. As regard low density lipid there was significant increase in its level in the diseased groups as compared to healthy group. This is in agreement with studies of Chang-Chiang et al., and Hassan Ghasemi et al., who found that HDL was lower in the group with nephropathy than in healthy group. On contrary to these findings Quagliarini et al., [11] suggested decreased both HDL and LDL levels in T 2 DM.
As regard betatrophin hormone, there was statistically high significant difference in its levels between T 2 DM patients without nephropathy and T 2 DM with nephropathy patients. Also, there was statistically highly significant difference between the two patient groups and the healthy control group as regard betatrophin. This is in agreement with Chang-Chiang et al., who reported that circulating betatrophin was significantly high in T 2 DM with nephropathy patients in comparison with healthy control group, also Hassan Ghasemi et al., Yi et al., and Fu et al., [12] reported that circulating betatrophin levels were significantly higher in patients with T 2 DM without nephropathy than in the normal subjects [12] .
Yi et al., concluded that, betatrophin induce pancreatic beta cell proliferation, so over expression of betatrophin play role in improving glucose tolerance and being anticipated as a therapeutic strategy as a glucose lowering drug in DM [15] .
Amnah et al., [13] reported that pancreatic beta cell repopulation was one of the anticipated treatments for both diabetes type 1 and type 2 patients. Also, they reported that injecting the human betatrophin directly into the islets of mice increased replication of pancreatic beta cells. In this regard, they suggested that betatrophin emerged as one of the possible drug targets due to its high pancreatic beta cell proliferative specificity and significant magnitude of proliferation.
Fenzl et al., [14] reported no changes in betatrophin level related to T 2 DM, while Gomez-Ambrosi et al., studies showed that circulating betatrophin level was reduced in T 2 DM patients. These different results may be attributed to methodological differences between the immunoassays or to dissimilarities between the subjects' characteristics.
Daniel et al., [15] reported that serum betatrophin concentration was increased in type 1 diabetes. They reported that there was already a potential stimulus for beta cell proliferation present in type 1 diabetes, but they suggested that, this was not sufficient to counteract the decline in C peptide levels in the long run.
Amnah et al., reported that increased serum betatrophin has been observed in several diseases including diabetes mellitus, metabolic syndrome and non-alcoholic fatty liver disease. In this regard, they suggested that inhibition of betatrophin for reducing the serum triglyceride levels and its over expression for improving glucose tolerance was being anticipated as a therapeutic strategy to lower the triglycerides levels in dyslipidemia and as a glucose lowering drug in DM.
Agnieszka et al., reported increased levels of serum betatrophin in T 2 DM, type 1 diabetes mellitus and gestational diabetes, whereas other data reported decreased serum betatrophin concentrations in obese individuals.
In the present study, there was significant positive correlation between betatrophin hormone and HbA 1 c, BMI, serum total cholesterol, serum triglycerides, LDL and negative correlation with HDL in both diabetic groups. These results are in accordance with study of Chang-Chiang et al., as regard positive and negative correlation except that they reported negative correlation between betatrophin hormone and serum total cholesterol in diabetic nephropathy patients.
In parallel with this study Hassan Ghasemi et al., Agnieszka et al., Amnah et al., and Lukas et al., [16] concluded that, there was positive correlation between serum betatrophin and multiple parameters including serum triglycerides, serum total cholesterol and HbA 1 c in diabetic patients with and without nephropathy [16] .
Agnieszka et al., suggested that betatrophin has an impact on lipid metabolism. In experimental data, betatrophin suppressed adipose triglyceride lipase activity and increased TG accumulation in hepatocytes and beta cells.
Javier et al., [17] reported that betatrophin operated as a blood lipid regulator by modulating serum triglyceride levels and that its hepatic expression was reduced by fasting and restored by refeeding. They suggested that betatrophin induced triglyceride elevation through reduced triglyceride clearance by lipoprotein lipase inhibition. Moreover, betatrophin overexpression increased triglyceride levels, whereas betatrophin deficiency reduced triglyceride concentrations associated with both a reduction in very low-density lipoprotein secretion and an increase in lipoprotein lipase activity.
Quagliarini et al., reported that betatrophin concentrations in obese humans were greatly reduced and negatively correlated with triglyceride levels and positively correlated with HDLcholesterol. Their explanation depended on, betatrophin levels may be decreased in response to the increased lipidemia as a compensatory mechanism aimed at reducing lipoprotein levels, while Guo et al., [18] reported that serum betatrophin levels did not differ between lean and obese or between Normal Glucose Tolerance (NGT) and T 2 DM participants.
In addition, there was no significant correlation between betatrophin and Albumin/Creatinine Ratio (ACR) in T 2 DM without nephropathy, while there was significant positive correlation between betatrophin hormone and Albumin/Creatinine Ratio (ACR) in T 2 DM with nephropathy. These results are in consistent with Chang-Chiang et al., who concluded that; betatrophin may serve as predictor of diabetic nephropathy.
Mohammed and Khazaal., [19] suggested that betatrophin level had no statistically significant differences between non-diabetics and diabetics and serum betatrophin levels had no statistically significant positive or negative correlations with age, anthropometric, lipid profile,diabetic parameters. They explained the discrepancy between results depend on the following observations; first, duration of T 2 DM where investigators reported that people with longer duration of diabetes had greater betatrophin levels. Second, half subjects with T 2 DM receiving medication. Moreover, medications such as metformin could possibly modify the degree of insulin resistance and then affect the relation between betatrophin and insulin resistance. Third, differences in sample size, ethnic groups and sampling. Fourth, a potential diverse grade of inflammation may also exert a discrepancy impact because it impinges on both glucose and lipid metabolism.
Conclusion:
The current study showed statistically significant increased circulating betatrophin concentrations in type 2 diabetic patients, in particular type 2 diabetic patients with nephropathy. There was positive correlation between betatrophin and HbA 1 c, BMI, serum total cholesterol, serum triglycerides, LDL and negative correlation with HDL in both diabetic groups. There was no significant correlation between betatrophin and Albumin/ Creatinine Ratio (ACR) in T 2 DM group, while there was positive correlation between betatrophin and ACR in diabetic nephropathy group.
Thus, betatrophin may be a novel endocrinal regulator involved in diabetic nephropathy development.
